* Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-31 8596 

(43)Date of publication of application : 07.1 1.2003 



(51)Int.CI. 



H05K 9/00 
B32B 15/08 



(21 Application number : 2003-008496 
(22)Date of filing : 1 6.01 .2003 



(71 Applicant : DAIN1PPON PRINTING CO LTD 

(72)Inventor : ARAKAWA FUMIHIRO 
ISHII YAEHIKO 
HASHIMOTO DAISUKE 
OISHI EMI 
KYODA YUKIHIRO 



(30)Priority 
Priority number 



2002044207 Priority date : 21.02.2002 Priority country : JP 



(54) ELECTROMAGNETIC WAVE SHIELDING SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate mixing of bubbles at 
the time of laminating a metal foil and a transparent basic 
material film, and to eliminate prolongation of evacuating time 
period at mesh machining. 

SOLUTION: An adhesive layer 13 and a meshed metal foil 1 V 
which may have a blackening layer 13 on the lower layer side 
are laminated on the transparent basic material film 14. Surface 
roughness on the lower surface side of the metal foil 1 V is set 
such that the maximum height Rmax is in the range of 0-4 jim, 
preferably in th range of 0-2 ^im, and surface roughness on the 
upper surface side of the metal foil 1 V is set such that the 
arithmetic mean surface roughness Ra is in the range of 0.02-1 
jam. When Ra on the upper surface side of the metal foil IT is 
set similarly, evacuation work efficiency is enhanced when 
photolithography is utilized. 
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* NOTICES * 

JPO and NCZPZ are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sheet for electromagnetic wave electric shielding which the laminating of the metallic foil of 
the shape of a mesh which the aperture arranged densely is carried out to one side of a transparence base 
material film through the adhesives layer, and is characterized by being that in which maximum height 
Rmax has the surface roughness which the front face by the side of said adhesives layer of said metallic foil 
is larger than 0, and is less than 4 micrometers at least. 

[Claim 2] The sheet for electromagnetic wave electric shielding according to claim 1 characterized by said 
maximum height Rmax being 2 micrometers or less more greatly than 0. 

[Claim 3] claim 1 to which the front face of the opposite side is characterized [ arithmetic mean granularity 
Ra ] by being what has the surface roughness which is the range which is 0.02-1 micrometer by said 
adhesives layer side of said metallic foil at least - claim 2 — either — the sheet for electromagnetic wave 
electric shielding of a publication. 

[Claim 4] the front-face [ by the side of said adhesives layer of said metallic foil ], or front-face side by the 
side of said adhesives layer of said metallic foil, and an adhesives layer side — both sides of the front face of 
die opposite side — melanism — a processing side — becoming --****-- said melanism — the sheet for 
electromagnetic wave electric shielding according to claim 1 to 3 characterized by the reflection factor of 
the light region of a processing side being 5% or less. 

[Claim 5] claim 1 characterized by the diameter of the air bubbles which said adhesives layer contains being 
less than 50 micrometers - claim 4 — either — the sheet for electromagnetic wave electric shielding of a 
publication. 

[Claim 6] claim 1 characterized by the diameter of the air bubbles which said adhesives layer contains being 
20 micrometers or less - claim 4 — either — the sheet for electromagnetic wave electric shielding of a 
publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is arranged and used for an electromagnetic-like equipments, such as 
display, observation-side, and relates to the electromagnetic wave electric shielding sheet [ electromagnetic 
wave electric shielding is possible, and ] which can see through the electromagnetic-like equipments, such 
as a display. It has the structure which carried out the laminating of the mesh-like metallic foil to the 
transparence base material film through the adhesives layer especially, and is related with the sheet for 
electromagnetic wave electric shielding which made air bubbles hard to contain in an adhesives layer by 
having specified the surface roughness by the side of the adhesives layer of a metallic foil. 
[0002] 

[Description of the Prior Art] (Technical background) The electromagnetic wave generated from 
electromagnetic-like equipment has a bad influence on other electromagnetic-like equipments, and it is said 
that it is influential also to the body or an animal, and various electromagnetic wave electric shielding means 
are already used. Especially, from the plasma display (it abbreviates to PDP henceforth.) which is beginning 
to be used, since the electromagnetic wave whose frequency is 30MHz - 130MHz occurs, to make it not leak 
outside the computer in a perimeter or the electromagnetic wave which may affect a computer-applications 
device and is generated as much as possible is desired recently. 

[0003] (Advanced technology) the electromagnetic wave electric shielding sheet which has the transparency 
which formed the transparent indium oxide tin (abbreviated name; ITO) film on the bright film as a policy 
which satisfies both properties which cover fluoroscopy nature and an electromagnetic wave, and 
conductivity is also examined conventionally — having had (for example, one to patent reference 2 
reference.) — conductivity was inadequate. For this reason, recently, what carried out the laminating of what 
etched the metallic foil and was made into the shape of a mesh is used increasingly (for example, three to 
patent reference 4 reference.) on a bright film. By making the thickness of a metallic foil, and the dimension 
of a mesh proper, this type of thing has the enough capacity covered even if the reinforcement of the 
electromagnetic wave emitted is the thing of strong PDP level, and, moreover, can obtain the 
electromagnetic wave electric shielding sheet which has the transparency which does not spoil the visibility 
of a display screen. 

[0004] Although a metallic foil is formed in the shape of a mesh and the latter sheet for electromagnetic 
wave electric shielding usually creates it by the photolithography method after carrying out the laminating 
of the transparence base material film to a metallic foil through an adhesives layer, it is easy to mix detailed 
air bubbles in an adhesives layer in the case of a laminating, and the inclination is so strong that the 
adhesion side of a metallic foil is coarse. When the mixed air bubbles are applied to the display of PDP etc. 
since they cause the rise of a reflection factor in order to reflect light irregularly, when it sees from a 
transparence base material film side besides weakening adhesive strength, they have a possibility of 
reducing the contrast of an image. 

[0005] When the adhesion side of a metallic foil is a high field of smooth nature, such as a mirror plane, a 
possibility that detailed air bubbles may mix in the case of the above laminatings disappears. However, since 
the front flesh side of a metallic foil is usually processed by same extent, the field of the opposite side of the 
side which touches an adhesives layer is also smooth, and it also usually produces the fault to which the time 
amount of vacuum suction for adhesion becomes long in case a resist layer is formed in the field and pattern 
exposure is carried out. 
[0006] 

[Patent reference 1] JP,1-278800,A [the patent reference 2] JP,5-323101,A [the patent reference 3] JP,1 1- 
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1 19675,A [the patent reference 4] JP,2001-210988,A [0007] 

[Problem(s) to be Solved by the Invention] Therefore, in case this invention carries out the laminating of a 
metallic foil and the transparence base material film, it makes it a technical problem to cancel that an 
adhesives layer contains the mixed air bubbles. Moreover, this invention also makes it a technical problem 
to cancel huge-ization of the time amount of vacuum suction at the time of processing it in the shape of a 
mesh. 
[0008] 

[Means for Solving the Problem] It seems that the laminating of the metallic foil of the shape of a mesh 
arranged densely is carried out through the adhesives layer to one side of a transparence base material film, 
and, as for the sheet for electromagnetic wave electric shielding concerning invention of claim 1, an aperture 
has at least the surface roughness which maximum height Rmax is [ the front face by the side of said 
adhesives layer of said metallic foil ] larger than 0, and is less than 4 micrometers on it in order to solve the 
above-mentioned technical problem. Since by defining the upper limit of maximum height Rmax prescribed 
the surface roughness of the adhesion side of a metallic foil according to this invention, the sheet for 
electromagnetic wave electric shielding with which an adhesives layer does not contain the air bubbles of 
the magnitude which serves as trouble in respect of a reflection factor is offered. Said maximum height 
Rmax is larger than 0, and the sheet for electromagnetic wave electric shielding concerning invention of 
claim 2 seems to be 2 micrometers or less. Even when it has [ according to this invention ] the adhesives 
layer in which air bubbles grow during care of health in addition to the effect of the invention of claim 1, the 
sheet for electromagnetic wave electric shielding with which an adhesives layer does not contain the air 
bubbles of the magnitude which serves as trouble in respect of a reflection factor after growth is offered. It 
seems that said adhesives layer side of said metallic foil at least has the surface roughness whose front face 
of the opposite side is the range whose arithmetic mean granularity Ra is 0.02-1 micrometer as for the sheet 
for electromagnetic wave electric shielding concerning invention of claim 3. According to this invention, 
since the lower limit of the arithmetic mean granularity of the field of the opposite side was specified as the 
adhesives layer of a metallic foil in addition to the effect of the invention of claim 1 - claim 2, a 
photopolymer layer is formed in this field and the sheet for electromagnetic wave electric shielding which 
can improve the working efficiency at the time of carrying out vacuum suction of the sheet-like pattern in 
piles before performing pattern-like exposure is offered, the sheet for electromagnetic wave electric 
shielding concerning invention of claim 4 — the front-face [ by the side of said adhesives layer of said 
metallic foil ], or front-face side by the side of said adhesives layer of said metallic foil, and an adhesives 
layer side — both sides of the front face of the opposite side — melanism — a processing side — becoming — 
****_. sa id melanism — the reflection factor of the light region of a processing side seems to be 5% or less 
according to this invention — the effect of the invention of claim 1 - claim 3 — adding — said adhesives layer 
side of a metallic foil, and an adhesives layer side — the melanism of both sides of the opposite side — since 
the reflection factor of the light region of a processing side was specified, when it applies to a display, fewer 
sheets for electromagnetic wave electric shielding of a fall of the contrast of an image are offered. The 
diameter of the air bubbles with which said adhesives layer contains the sheet for electromagnetic wave 
electric shielding concerning invention of claim 5 seems to be less than 50 micrometers, according to this 
invention — claim 1 - claim 4 — since the diameter of the air bubbles which an adhesives layer contains was 
set to less than 50 micrometers in addition to one of effects of the invention, the sheet for electromagnetic 
wave electric shielding with which an adhesives layer does not contain the air bubbles of the magnitude 
which serves as trouble in respect of a reflection factor is offered. The diameter of the air bubbles with 
which said adhesives layer contains the sheet for electromagnetic wave electric shielding concerning 
invention of claim 6 seems to be 20 micrometers or less, according to this invention — claim 1 - claim 4 - 
since the diameter of the air bubbles which an adhesives layer contains was set to less than 20 micrometers 
in addition to one of effects of the invention, even if it is the case where air bubbles grow after that, the sheet 
for electromagnetic wave electric shielding with which an adhesives layer does not contain the air bubbles 
of the magnitude which serves as trouble in respect of a reflection factor is offered. 
[0009] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing the structure of the sheet for 
electromagnetic wave electric shielding of this invention. (Lamination) As for the sheet 10 for 
electromagnetic wave electric shielding, mesh-like metallic foil 11' has the laminated structure by which the 
laminating was carried out through the adhesives layer 1 3 on the transparence base material film 14. Mesh- 
like metallic foil IT may be made into the shape of a mesh except for the periphery section of a metallic 
foil, and mesh-like metallic foil IT leaves a margin to the periphery section of the transparence base 
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material sheet 14, and a laminating may be carried out to it. the example of drawing 1 — metallic foil IP — 
the transparence base material film 14 side — melanism — the layer 12 is formed. In addition, although 
illustration is not carried out, the laminating of the protection film may be carried out to the field of the 
upper and lower sides in drawing of this sheet 10 for electromagnetic wave electric shielding. In addition, 
the drawing bottoms also including each subsequent drawing are observation sides at the time of use, and 
the drawing bottom is a tooth-back side at the time of use. 

[0010] (Mesh-like metallic foil) aperture 11a arranges densely metallic foil IT in the sheet 10 for 
electromagnetic wave electric shielding, it is made into the shape of a mesh, and as the aperture 1 la is 
shown in drawing 1 (c), the width of face w of a line is as narrow as 5 micrometers - 20 micrometers, and in 
every direction, as shown in drawing 1 (b) — although each pitch a and b may be different even if it is the 
same, all are 50 micrometers - about 500 micrometers. However, as for the hole density per unit area, it is 
desirable that it is 90% - about 95%. Moreover, the line may have the inclination of the proper include angle 
theta to the horizontal direction (it is a horizontal direction at the time of observation.). In addition, not only 
the thing of the shape of a grid as shown in drawing 1 (b) but aperture 1 1 a shall be things, such as a thing of 
configurations other than a square, for example, the shape of a honeycomb of six square shapes, and circular 
or an ellipse form, and the shape of a mesh shall include all in a mesh-like concept. 

[001 1] The lamination and its manufacture process of the sheet for electromagnetic wave electric shielding 
of this invention from which the laminating of the electromagnetic wave shielding layer which has the 
transparency it is opaque from metallic foil 1 P of the shape of the transparence base material film 14 and a 
mesh which the aperture arranged densely was carried out at least and which it consisted of are explained 
quoting drawing 2 (a) - (f). First, as shown in drawing 2 (a), the layered product to which the laminating of 
the transparence base material film 14 and the metallic foil 1 1 was carried out through the adhesives layer 
1 3 is prepared. 

[0012] (Transparence base material film) As a transparence base material film 14, films, such as acrylic 
resin, polycarbonate resin, polypropylene resin, polyethylene resin, polystyrene resin, polyester system 
resin, cellulose system resin, polysulphone resin, or polyvinyl chloride resin, can be used. Usually, a 
mechanical strength is excellent and the film of polyester system resin, such as polyethylene terephthalate 
resin with high transparency, is used preferably. 

[0013] Although it may be desirable that it is 50 micrometers - about 200 micrometers as for especially the 
thickness of the transparence base material film 14 and its thickness may increase further from the point 
which there is a mechanical strength and enlarges resistance over bending although not limited, when using 
it for them, carrying out the laminating of the sheet 1 for electromagnetic wave electric shielding to other 
transparence substrates, it may not necessarily be the thickness more than this range. It is good to perform 
corona discharge treatment to one side or both sides of the transparence base material film 14, or to prepare 
an easy-bonding layer in them if needed. 

[0014] (Metallic foil) As a metallic foil 1 1, the foil of metals, such as copper, iron, nickel, or chromium, the 
alloy of these metals, or the alloy that makes a subject one or more sorts of these metals can be used, and a 
metal or an alloy is not limited to these things. As a metallic foil 11, electromagnetic wave electric shielding 
nature is high, etching is easy, and since it is easy to deal with it, it is desirable to use copper foil, although 
there aire rolling copper and electrolytic copper in copper foil from the difference in a process, thickness 
manufactures a thin thing 10 micrometers or less — easy — moreover, the homogeneity of thickness and 
melanism — the case where a layer is formed by plating processing — melanism — it is desirable that 
adhesion with a layer uses electrolytic copper at a good point, since it is easy in each drawing of drawing 2 
(a) - (f) — melanism — although a layer (12) is omitted and it is shown — any of each drawing — also setting 
— melanism — the layer (12) may be prepared. 

[0015] As thickness of a metallic foil 11,1 micrometer - 100 micrometers are desirable, and is 5-20 
micrometers more preferably. It is because advance of side etching cannot be disregarded, so it will become 
difficult by etching to form an aperture in a predetermined precision if too thick [ if the thickness of a 
metallic foil 1 1 is too thin, electromagnetic wave electric shielding nature is not enough, and ]. 
[001 6] In this invention, it is desirable to use what has predetermined surface roughness as a metallic foil 1 1 . 
It is because the contrast of the image of a display will be spoiled if a reflection factor will rise by the 
scattered reflection of light if air bubbles 50 micrometers or more exist between a metallic foil 1 1 and the 
adhesives layer 13 and in the adhesives layer 13 and such a sheet for electromagnetic wave electric shielding 
is applied to a display, since the side by which a laminating is carried out to the transparence base material 
film 14 through the adhesives layer 13 of a metallic foil 1 1 becomes an observation side when the metallic 
foil 1 1 constitutes the sheet 10 for electromagnetic wave electric shielding. 
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[0017] (Air bubbles and surface roughness) The surface roughness of the sheet surface of a metallic foil 1 1 
mainly originates in a coarse thing, and the above air bubbles are JIS. Less than 4 micrometers of 3 
micrometers or less of maximum height Rmax(es) set to B0601 are 2 micrometers or less more greatly [ it is 
much more desirable and ] than 0 more greatly [ it is still more desirable and ] than 0 more greatly than 0. 
This maximum height Rmax samples only criteria die length in the direction of that average line from a 
granularity curve, measures spacing of the crest crest line of this sampling part, and each base line in the 
direction of the longitudinal magnification of a granularity curve, and points out what expressed this value 
with the micrometer (micrometer). It is because air bubbles 50 micrometers or more are mechanically 
involved in at the time of the laminating of a metallic foil 1 1 and the adhesives layer 13 as Rmax is 4 
micrometers or more. In addition, although the involved-in air bubbles are involved in the interface of a 
metallic foil 1 1 and the adhesives layer 13, since they cannot invade into a metallic foil 11, they invade and 
go into the adhesives layer 13. Suppose that it calls that the adhesives layer 13 contains the air bubbles in the 
condition that the laminating was carried out in this semantics. Here, by the metallic foil 11, although such a 
good result that the value of Rmax is small is obtained, since the thing of 0 is not obtained as a matter of 
fact, Rmax enlarges a minimum from 0. 

[0018] The upper limit of above Rmax is much more serious, when the adhesives layer 13 is constituted 
using polyurethane resin system adhesives, such as a 2 liquid hardening mold. It is because the carbon 
dioxide gas which is the by-product of a hardening reaction occurs in case saying laminates using 
polyurethane resin system adhesives, such as a 2 liquid hardening mold, and it is recuperated after that, so 
the air bubbles only involved in mechanically grow with carbon dioxide gas. In order to grow up with 
carbon dioxide gas and not to exceed 50 micrometers, 30 micrometers or less of diameters of the air bubbles 
immediately after a lamination are 20 micrometers or less still more preferably preferably, thus, the air 
bubbles mechanically involved in at the time of the laminating of a metallic foil 1 1 and the adhesives layer 
13 — desirable — 30 micrometers or less — it is — making — a sake — Rmax — 0 — large — 3 micrometers or 
less — it is -- further -- air bubbles — 20 micrometers or less ~ it is — making — as for Rmax, to a sake, it is 
desirable that it is 2 micrometers or less more greatly than 0. In addition, in the above explanation, although 
a convention of Rmax carries out bearing in mind the adhesives layer 1 3 side of a metallic foil 1 1 , it may 
have in fact the surface roughness whose both sides of a metallic foil 1 1 are same extent. 
[0019] (Melanism layer) again — a metallic foil 1 1 — the adhesives layer 13 side ~ melanism — the 
melanism by processing — a layer (12) — an owner — you may be a thing the bottom and, in addition to the 
rust-proofing effectiveness, acid resistibility can be given, melanism — a layer may be formed for example, 
of Co-Cu alloy plating processing, and can prevent reflection of the front face of a metallic foil 1 1 . 
Furthermore, chromate treatment may be carried out as rustproofing on it. Although chromate treatment is 
immersed into the solution used as a principal component, can dry a chromic acid or dichromate, can form a 
rust-proofing coat and can carry it out to one side or both sides of a metallic foil 1 1 if needed, the copper foil 
to which chromate treatment of the marketing was carried out may be used, in addition — beforehand — 
melanism — a process with the back proper when not using the processed metallic foil 1 1 — setting — 
melanism — you may process, in addition, melanism — formation of a layer is good also by plating which 
can form also by making it remain without removing a resist layer, and gives the coat of a black system, 
after forming the photopolymer layer 15 which is mentioned later and which can turn into a resist layer 
using the constituent colored black and completing etching. 

[0020] the side which becomes [ observation of the sheet 10 for electromagnetic wave electric shielding of a 
metallic foil 11, and ] — melanism — when processed, it is desirable that the reflection factor of a light 
region is 5% or less. It is because the contrast of the image of a display will be too spoiled if the sheet for 
electromagnetic wave electric shielding constituted using the metallic foil 1 1 to which the reflection factor 
of a light region exceeds 5% is applied to a display, although it is desirable that it is 0 as for the reflection 
factor of a light region — actually — melanism — in the case of the processed copper foil, 1% is a minimum. 
[0021] (Laminated layers method) the laminating method usually using the adhesives layer although it can 
also be carried out without preparing an adhesives layer when the film of thermal melting arrival nature 
resin, such as ethylene-vinyl acetate copolymerization resin or ionomer resin, is independently used for the 
laminating of the transparence base material film 14 and a metallic foil 1 1, or using it as a transparence base 
material film 14, carrying out a laminating to other resin films — a laminating is preferably performed by the 
dry laminate method. 

[0022] (Adhesives) Since an adhesives layer will be looked at through a fluoroscope from the aperture of the 
mesh of metallic foil IT as adhesives although any adhesives can be used if adhesion of a metallic foil 1 1 
and the film of resin is possible, it is desirable that the transparency very near colorlessness or colorlessness 
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is high, and, as for an adhesives layer, it is desirable that it is what is not discolored by passing through an 
etching process. 

[0023] As concrete adhesives, adhesives, such as acrylic resin, polyester resin, polyurethane resin, polyvinyl 
alcohol resin, a vinyl chloride / vinyl acetate copolymerization resin, or ethylene- vinyl acetate 
copolymerization resin, can be mentioned, and others, thermosetting resin, and ionizing-radiation 
hardenability resin (ultraviolet-rays hardenability resin, electron ray hardenability resin, etc.) can also be 
used. [ these ] Also in these, adhesive strength is high and it is desirable to use the adhesives which blended 
the adhesives, or saturated polyester and an isocyanate curing agent of polyurethane system resin at a point 
with little discoloration by contact to an etching reagent. It is rare to discolor, even if it has good adhesive 
strength to both the metallic foil and the resin film and temperature rises, and since the fluidity of the 
adhesives at the time of a lamination is acquired enough and the saturated polyester resin which is especially 
the latter base resin can adjust glass transition temperature by adjustment of molecular weight, it is 
especially desirable. 

[0024] Moreover, as adhesives, after receiving the condition of a product, i.e., an operation of an etching 
reagent, specifically, the value of b* [ in / a transparent and colorless thing is desirable and / a L*a*b* color 
coordinate system ] substantially - It is desirable that it is what is restored to the range of 6.0-6.0. [ the 
adhesives layer 13 ] If the blueness of the adhesives layer 13 is conspicuous in the value of b* being less 
than -6.0 and the value of b* exceeds 6.0, when the yellow of the adhesives layer 13 will be conspicuous 
and it will have arranged to the observation side of PDP, it is because blue brightness is reduced. When the 
adhesives layer 1 3 is constituted from common adhesives, it usually comes out that adhesives are organic 
materials, and, as for the value of b[ from this viewpoint ] *, it is more desirable that for a certain reason the 
value of above-mentioned b* is 1 .0 or more in many cases, and it is 1 .0-6.0. 

[0025] (Electrolytic copper) After dipping in electrolytic copper liquid, energizing and making electrode 
drum lifting carry out electrodeposted growth of the copper to use a metallic foil with thickness thin in 
addition, the electrolytic copper torn off and manufactured from a drum is suitable. However, with surface 
roughness, especially an electrode drum side, granularity has surface roughness Ra of an opposite side by 
0.1 micrometers - about 1.0 micrometers, and this electrolytic copper is conspicuous, for this reason, 
melanism — although it is convenient in case it processes and turns on an observation side, air bubbles tend 
to go into a lamination interface in the case of a lamination. If the adhesives whose glass transition point is 
20 degrees C - 1 00 degrees C are used from the comparison with the nip temperature at the time of a 
lamination, since it will be easy to cancel air bubbles with the nip temperature in the case of a lamination, 
these air bubbles are desirable. 

[0026] Moreover, it is desirable to set the dosage of adhesives to l-10g/m2 on the basis of the time of 
desiccation in order to bury the granularity of the front face of electrolytic copper. It is because discoloration 
is conspicuous when it discolors in adhesive strength's not improving but no longer performing desiccation 
at the time of coating enough when under the minimum of the adhesive strength obtained is inadequate and 
an upper limit is exceeded. 

[0027] Since it is not the material with which adhesives all permeate in order to perform the laminating of 
the transparence base material film 14 and a metallic foil 1 1 using adhesives, once applying an adhesives 
solution to the adhesion side of either or both and drying it, it is desirable to heat and to carry out with the 
dry laminate method held by activating adhesives again. As for spreading of adhesives, generally, it is 
desirable to carry out only to the transparence base material film 14 side. 

[0028] On the metallic foil 11 of the lamination object acquired as mentioned above, as shown in drawing 2 
(b), the laminating of the photopolymer layer 1 5 which can turn into a resist layer in a next etching process 
is carried out, and it mesh-izes by the so-called photolithography method. Although the photopolymer layer 
1 5 is illustrated also including henceforth bearing a negative mold in mind, any of a positive type or a 
negative mold are sufficient as it. 

[0029] (Surface roughness) In case a vacuum baking frame is used for the lower limit of arithmetic mean 
granularity Ra of the metallic foil 1 1 of the field (field opposite to an adhesives layer) which carries out the 
laminating of the resist layer and it sticks a pattern (it is a sheet-like mask pattern.) on a metallic foil 1 1 
before performing pattern-like exposure, it has meaning. Although long duration is taken to carry out 
vacuum suction to lPa since the air shut up between the patterns which the front face which gave the 
photopolymer layer as the front face of a metallic foil 1 1 is a mirror plane also turned into a mirror plane, 
and piled it up upwards is not exhausted easily for example The front face which gave the photopolymer 
layer as the front face of a metallic foil 1 1 is a split face to some extent is also because it becomes a split 
face, exhaust air of the air between the patterns piled up upwards is performed easily and working efficiency 
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is improved. Since the surface roughness of the electrode drum formed is reflected, the surface roughness of 
a resist side of copper foil is the grinding method etc., and should just control the front face of an electrode 
drum to desired surface roughness. When above-mentioned arithmetic mean granularity Ra was the range 
which is 0.02-1 micrometer and a common vacuum baking frame is used, predetermined vacuum suction 
can be performed in about 1 minute, the time of being easy to produce distortion in the whole metallic foil, 
and making it the shape of a mesh further by the metallic foil 1 1 , by what has larger Ra than 1 micrometer, 
although such a good result that Ra value is large was obtained here — the straight line of the mesh edge 
section — granularity — an exterior -- it becomes concave convex [ which is not desirable ], and since it is 
not desirable as a metallic foil, an upper limit is 1 micrometer. 

[0030] Moreover, for the lower limit of this arithmetic mean granularity Ra, the side which it is effective 
also for realizing that the reflection factor of a light region is 5% or less, and becomes a sheet 10 for 
electromagnetic wave electric shielding of metallic foil 1 1 observation-side is JIS. It is desirable that it is 
what has the surface roughness which is the range whose arithmetic mean granularity Ra set to B0601 is 
0.02-1 micrometer. In order to control a reflection factor, it is because the one where the mirror plane nature 
of the side which becomes [ observation of the sheet 10 for electromagnetic wave electric shielding of a 
metallic foil 1 1 and ] is lower may be desirable. 

[0031] (Photolithography) On the photopolymer layer 15 by which the laminating was carried out, as shown 
in drawing 2 (c), the ionizing radiation of ultraviolet-rays 17 grade is irradiated through a pattern 16. Or it is 
good also by the approach of scanning an electron beam, without using a pattern 16, and if it is the approach 
in which pattern-like exposure is possible as a result, it is good by any approaches. If the photopolymer layer 
1 5 is a negative mold, an exposure part hardens, and although insolubilized to a developer, the amount of 
unexposed part has solubility. If the photopolymer layer 15 is a positive type, an exposure part will 
decompose and it will solubilize to a developer. 

[0032] The photopolymer layer [ finishing / the above-mentioned exposure ] 15 is developed using a 
developer. Since the part which dissolves by previous exposure, and the part not dissolving are classified, 
the part which may dissolve is dissolved and removed by making the developer beforehand defined by the 
resin type of a photopolymer act. When the photopolymer layer 1 5 is a negative mold, as shown in drawing 
2 (d), photopolymer layer 1 5 1 of the shape of a hardened pattern remains on a metallic foil 1 1 . 
[0033] It etches by using photopolymer layer 15 ! of the hardened shape of a pattern which remained on the 
metallic foil 1 1 as mentioned above as a resist. Perform etching until the part which is not covered with the 
resist of metallic coating 1 1 punctures and penetrates using a predetermined etching reagent, when a 
predetermined configuration is acquired, it is made to end, and as shown in drawing 2 (e), aperture 11a 
obtains metallic foil 1 1' of the shape of a mesh arranged densely. 

[0034] When etching is completed, on metallic foil IT of the shape of an above mesh Since hardened 
photopolymer layer 1 5 f which is a resist still remains Usually, as resist removal liquid removes this and it is 
shown in drawing 2 (f), metallic foil 11 ' of the shape of a mesh which aperture 1 1 a arranged densely is 
exposed, and mesh-like metallic foil IT obtains the layered product 10 by which the laminating was carried 
out through the adhesives layer 13 on the transparence base material film 14. 
[0035] Although the layered product to which the laminating of metallic foil IT of the shape of the 
transparence base material film 14 and a mesh which the aperture arranged densely was carried out at least 
is essentially manufactured as mentioned above After degreasing washing the front face of the metallic foil 
1 1 processed or removing the resist which remained if needed, processes, such as flushing removal liquid, 
may be added before and after the product made from ******* *, and a process, and may be performed. 
[0036] On the sheet 10 for electromagnetic wave electric shielding to which the laminating of the obtained 
transparence base material film 14, the adhesives layer 13, and the electromagnetic wave shielding layer 
which has the transparency it is opaque from metallic foil IT of the shape of a mesh which the aperture 
arranged densely was carried out at least the transparence base material film 14 side or/and a mesh- 
like' [ metallic foil 1 1 ] side ~ a protection film — a laminating — you may carry out — metallic foil 1 V — 
with the protection film which carried out the laminating to the side The line of the narrow width of face of 
the metallic foil which constitutes mesh-like metallic foil 11 1 so that contact etc. may not cut With the 
protection film which could protect and carried out the laminating to the transparence base material film side 
The inferior surface of tongue of a transparence base material film so that it may be damaged neither by the 
inside of handling, nor unprepared contact Moreover, in each process which prepares and etches a resist 
layer on a metallic foil 1 1 , it can protect so that the exposure of the transparence base material film 14 may 
not receive contamination or pervasion especially in the case of etching. 

[0037] (Protection film) The laminating of it is carried out and, specifically, a protection film exfoliates in 
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the case of the need until it carries out the laminating of the various layers to the front flesh side of the sheet 
10 for electromagnetic wave electric shielding which is explained after using drawing 3 . As for a protection 
film, it is desirable to make the laminating of the so-called exfoliation possible, and as for peel strength, it is 
desirable that it is 5mN(s) / 25mm width-of-face - 5N/25mm width of face, and they are 10mN(s) / 25mm 
width-of-face - lOOmN / 25mm width of face more preferably, the time of exfoliating, in carrying out a 
laminating to a mesh-like' [ metallic foil 11] side when under a minimum will take the big force for 
exfoliation if there is a possibility that a protection film may exfoliate by the inside of handling or 
unprepared contact and an upper limit is exceeded since exfoliation passes easily mesh-like metallic foil 
IT — there is a possibility of every exfoliating. 

[0038] Drawing 3 is drawing showing the outline of the panel for electromagnetic wave electric shielding 
constituted with the application of the sheet 10 for electromagnetic wave electric shielding of this invention. 
The drawing 3 bottom is an observation side, the bottom is a tooth-back side and each class in drawing 3 is 
arranged at the display of PDP which is not illustrated observation-side. 

[0039] the metallic foil 11 of the sheet 1 0 for electromagnetic wave electric shielding with which the 
laminating of mesh- like metallic foil 1 V was carried out through the adhesives layer 13 on the transparence 
base material film 14 — 1 — a top face — metallic foil IT — the laminating of the film 30 for observation sides 
(for the front faces of =) with which the laminating of the multiplex layer 3 1 to which the laminating of the 
binder layer 33, a film 32 and a rebound ace court layer, an acid-resisting layer, the stain-proofing barrier, 
etc. was carried out at order was carried out to order from the side is carried out. In addition, in drawing 3 , 
although it detaches in order to make intelligible each layered products 30, 10, 40, and 50 and 30 f , and 
drawn, the laminating of each five layered products is carried out densely in fact. 

[0040] The laminating of the near-infrared absorption film 40, a glass substrate 50, and film 30 f for tooth 
backs (= for rear faces) is carried out to order on the inferior surface of tongue of the transparence base 
material film 14 of the above-mentioned sheet 10 for electromagnetic wave electric shielding. 
[0041] (Near-infrared absorption film) As for the near- infrared absorption film 40, the laminating of the 
binder layer 41, the near-infrared absorption layer 42, a film 43, and the binder layer 44 is carried out to 
order from the sheet 10 side for electromagnetic wave electric shielding. A glass substrate 50 is for 
maintaining the mechanical strength of the panel 20 whole for electromagnetic wave electric shielding, 
independence nature, or smoothness. The laminating of multiplex layer 3 V by which, as for film 30' for rear 
faces (for = tooth backs), the laminating of binder layer 33 f , film 32', a rebound ace court layer, an acid- 
resisting layer, the stain-proofing barrier, etc. was carried out to order from the glass substrate 50 side is 
carried out, and film 30' for rear faces is using the same thing as the film 30 for observation sides in this 
case. 

[0042] In addition, although the panel 20 for electromagnetic wave electric shielding which quoted and 
explained drawing 3 is an example and it is desirable that the laminating of each above layered product is 
carried out, it is changeable to omit one of layered products or to use it if needed, preparing the layered 
product which has the function of each class collectively etc. 
[0043] 

[Example] The transparent polyethylene-terephthalate-resin (=PET) film whose width of face is 700mm and 
whose thickness is 100 micrometers (the Toyobo Co., Ltd. make, a lot number; A4300), (Example 1) one 
side — melanism — the copper foil (the copper foil surface roughness by the side of an adhesive coated 
surface — Rmax= — 0.6 micrometers) whose processed width of face is 700mm and whose thickness is 10 
micrometers Ra=0.21 micrometer and the copper foil surface roughness by the side of a resist side prepare 
Ra=0.2micrometer. Polyurethane resin system adhesives of a 2 liquid hardening mold (mixing and a 
compounding ratio are mass criteria in the Takeda Chemical Industries, Ltd. make and the mass ratio of 
bamboo rack A3 10 (base resin) / bamboo NETO A10 (curing agent) / ethyl-acetate =12/1/21.) the used dry 
laminate method — melanism — lamination was continuously performed so that the processed field might 
become inside, and the laminating sheet whose sum total thickness is 1 1 5 micrometers was obtained. 
[0044] To the side on which the copper foil of the PET film of the obtained laminating sheet is stuck Corona 
discharge treatment was performed to the side to which the laminating of the binder layer is carried out to a 
PET film different from a laminating sheet, and the laminating of the binder layer is not carried out. The 
total thickness performed lamination using the laminator roller, and made the protection film (the product 
made from PANAKKU Industry, lot number;HT-25) of the PET film base material which is 28 micrometers 
the layered product of the configuration of a protection film / PET film / adhesives layer / copper foil. In 
addition, "/" of the notation at the time of explaining a layered product shows the condition that the 
laminating of the thing before and after the notation is carried out in one. 
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[0045] Casein was applied to the copper foil side of the above-mentioned layered product with a protection 
film, it was made to dry and considered as the photopolymer layer, and after using the vacuum baking frame 
and sticking a sheet-like mask on a photopolymer layer, adhesion exposure of ultraviolet rays was 
performed. As a pattern of a mask, the mesh pattern (pitch;300micrometer and line breadth; lOmicrometer) 
used what was formed in the range of 600mmx800mm. After developing negatives after adhesion exposure 
using water and performing hardening processing, baking was performed at the temperature of 1 00 degrees 
C, and it considered as the resist pattern. 

[0046] After etching into the above-mentioned layered product in which the resist pattern was formed from 
a resist pattern side by spraying a ferric chloride solution (Baume degree; 42 temperature; 60 degree C) and 
performing rinsing, the resist pattern was exfoliated using the alkali solution, washing and desiccation were 
performed after exfoliation, and the sheet for the electromagnetic wave electric shielding with a protection 
film of the configuration of the copper foil of the shape of a protection film / PET film / adhesives layer / a 
mesh was obtained. 

[0047] (Examples 2-5, examples 1-3 of a comparison) Except having used the thing of the value of Rmax 
shown in 'Table 1", and Ra as copper foil, it carried out like the example 1 and the sheet for the 
electromagnetic wave electric shielding with a protection film of the examples 2-5 and the examples 1-3 of a 
comparison of the configuration of the copper foil of the shape of a protection film / PET film / adhesives 
layer / a mesh was obtained. 

[0048] (Evaluation) The sheet for the electromagnetic wave electric shielding with a protection film 
obtained in the example and the example of a comparison is made into a sample, and Rmax, Ra, air bubbles 
(existence of air bubbles, magnitude of air bubbles (diameter and unit;mum)), vacuum suction time amount 
(unit; second), and an appearance are shown in "Table 1." In addition, vacuum suction time amount points 
out the time amount taken [ after / in case a vacuum baking frame is used and a sheet-like mask is stuck on a 
photopolymer layer, / starting vacuum suction ] to set a degree of vacuum to 1 Pa, and it is desirable that it is 
less than 100 seconds. The appearance observed optical properties, such as opacification, muddiness, and 
discoloration, visually by air bubbles or discoloration, and made rejection (NG) what deteriorated 
remarkably. All of examples 1-5 were success. An appearance is a rejection and, as for vacuum suction time 
amount, the example 3 of a comparison has started [ the examples 1-2 of a comparison ] for a long time. 
[0049] 
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[0050] 

[Effect of the Invention] Even when it has the adhesives layer in which an adhesives layer does not contain 
the air bubbles of the magnitude which serves as trouble in respect of a reflection factor, and air bubbles 
grow during care of health according to the sheet for electromagnetic wave electric shielding of this 
invention, an adhesives layer does not contain the air bubbles of the magnitude which serves as trouble in 
respect of a reflection factor after growth. Moreover, huge-ization of the time amount of vacuum suction can 
be prevented, and the working efficiency at the time of carrying out vacuum suction can be improved. 
Furthermore, according to the sheet for electromagnetic wave electric shielding of this invention, even if it is 
the case where an adhesives layer does not contain the air bubbles of the magnitude which serves as trouble 
in respect of a reflection factor, and air bubbles grow after that, an adhesives layer does not contain the air 
bubbles of the magnitude which serves as trouble in respect of a reflection factor. When the sheet for 
electromagnetic wave electric shielding of this invention is applied to a display, there are few falls of 
contrast and the visibility of a display image is excellent further again. 
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iO^O^mfcTF. -«#4 L<ti 0 J: D±£ < 2 

m) T3iUfci>eo£tg-f. Rmaxa*4jtzmULb-T$>& 

±<7mm t ffimizm*&t.ti&frbX'$>z>. m 

{c^asfistoco. &mmi l+wiftA-cssrv* 
<7>x\ wmmi 3*tffiAtTtf<. z<vmmx\ m 
mztttzvmiz&v&iimt. mmmm 1 3^^-rs 

^if^m^^ii-S* 1 . &«?S1 lt'RmaxtfOO 
ttf)fi«g_h*#£>iv2:v^t\ TfiBtiOiO^c^^fc-r 

[0018] ±ISORm a x<7)_LEg<Ui, JgSffJJS 1 3 



JifctS i: £ Wi, -IMtCfcS. tf^li, -8® 

u s^-rs^tc. mttMJ&vmm.mx'$>&R. 
ws*im±-fh<?>x'. m&mmiz&z&$tt.f*te 

I&KLT5 OjumfcjSx^fcibKli. 
V&MVM.Wfi. $?4 V<li3 Om mliiT. 2 £>K#4 
L<Ji2 0AtmiaT-C*S. £*>J=dfc, &S?Slli: 
1 3 0«Si^CC«SISMt^^ 2,4 
» 4 L < ii 3 0 ju mUT-rfc i. «t 5 fc*" htiMZ 
ii. RmaxJiO<kO^< 3 jtz mJUTT*J> 0 . $^>^ 
SttgA* 2 0// mOTT'fc S i 3 & ^ (± » Rm a 
xl±OiO^^< 2jumfelTTft* HfcjWfftU*. ^ 
fc. Rmax^li W±OiiBBTti. ^®?S1 1<0 
S^^JSl 3®I$:^JI(ct^i><0-C'25l)^. S^^ti. 
#JSIS 1 1 bmK^Sffi? £^"T6 t<0T- 

[0019] (M-fb^) ^»S1 Hi. 

1 3fflC, IMtXaa^i^ll'fbJl (12) 5:*t^i>i0 

ifc*JT#-&. H-fbSJi. Mi«i. Co-Cu^7 
^Kia^i^T^^ix^StiO-C'^O. ^M?I1 l«o 
»Sc7)^*f ^RSifc-T S £ t tfX'% h . $ ^>(--5-^±fcRS 

jasaii. >?xu±w%> u<«is^oAi^5:i^t-r^ 

■C. ^ClSt. ^M?S1 lco^-BtL<»iM®tc1r=5r 

£*f|fflLTi>i^. ^M^l^!®$ti^«?Sl 
l*fflv«Srnfc*li, ^^S^rXgC^v^T. Mim 

mvxhJi^. mimnmmi. im-tz. u^* 

msmzm^xBf&L. x.yfy/^7i^t, v 
ax vm *m&t-nzm& s ittiot 

[0020] ^S?il lcr)m®jSiSiStffl^-H OtOS 

mmh%z>mi?mwmzi\x^his&\,z\$, -time® 

R«^* I 5%5-Si.S^J^Sl l£®mLXffif8.L*:n. 

mmsstm i^-ht:f < xtuj izmm-t&t* 
-smmwzmmiox'hzzttfi&tL^tf, 

[002 1 ] («if^) SBBaW^^f^Al 4k^?S 
1 1 1 0«B(i. SBB£«7 ^ 1 4 h LT „ x^w- 



'(5) 003-318596 ( P 2 0 0 3 -Qs89 6 



[0022] (mmm) mmmtLxu. it 
mmmi>mmLi§htf. &&mi i' ^vs^^hbl 

[0023] JifrW&igaftli: LTfi, UiHHB. 

# yxx-r/MSB , * u ^ w * vffiB, *" y t'^ur/i- 
£m^hzbt>x'$i>. ztii>(?>*>x'i> . 

<, x<^y^&fc<D^tcJ:4^<9^&^j£-e, 

y^u^^jRWB^sauw. tL<<as&»*yxx7vu 

fflBii . &Jg?S*5 «fc SfB? * /UA<0Pa:frk:# LT il# 
&&»:fr2:3rLTis9, W&W±.ftLXl>$£&?&Zb 

[ 0 0 24 ] ±fc. LTt±, KAOttflL HP . 

1 3 & t «oa«a & u < . ^f^w 

* <?Dffi#- 6 . ojmx'&z t , s^ane 1 3mm& 

B±h. b*<9ffi#6. 0*«i*k. 1JMHW1 3^) 
St*** Si*?, ifo. PDPtfJWSEflBcSBLfcfc* 

JWTSNRW 1 3 £*Stjifrf4 i: & . 
ftSW^tiatfcifcft, ±Etf)b*«II4. 1. OJSl 
!.?*>* Ztifo<* b*<7)««i, 
1. 0~6. OT-^S-t^J: 9 #2 LV\ 

[0025] ( mmm ) , mx-em^&m&z&m 

»tcWil«5AB5fcl±Bt«iil<0«iBfflSRa36« 
0. ljum— 1. OjumgJgTfflS*** OgA-O. CI CO 
£ft, AHiaraLTfBWHfci-SIRWitf^iv^, 



[0026] tfc, m«fffl<o«M<oia$ £gft4 aw 

/m2fc«;i:i«iU>. TRB*)ST:i±f#£ft4i£ 
[00271 jSH^f7 <^A14 i£S?§ 1 1 

IPlco^mti. -»WKti. ^ /PA 1 4ffl|tC£ 7 ) 

[0028] ±!2<0.k 3 tT# btlfz 7 5 h«=cO 
^JS?Si i±t=. 02 (b) tr^-ridfc. H«X7f 

yyumz^x v itx bmttc <on$>®dteitmmm 1 

[00 29] («11PHS) U^XMtltfilll (« 

Si y (is—Y$i<rr?xin*9—yxh 

4. ^Jg?Sl lcO«M*^ffiT-S>4fc, ^14fflliW«Sr 

«>, mar, iPa4-c«ffigi*-*-4ofc:*i«ffltKf 

4 W , 1 1 ft£*ffi#£> 4S»S.BTft 4k,®* 

^a J K#$it4* i ^T^4. ffl?S<0, Ix^'xhffiioa® 
«KStL4mffiH9Aft^ffiffl3*<R?llt$ft4 

a$ izMfmuar «t v-> . jjengfflPM&s r a *>*o . 

0 2— l^mftKHTfeixtf, -fiM^ra^M^fif'Srffl 

Lfc&fck, ^-/v'jLX'y^gsftmsifia^KioT, 

L<=5:V^T, ±mi±lvmX'f>&. 
[0030] ifc, ifJjWBT^HSRaOTHWtt, 
prSMSBcORW** 1 5 XISITT* 4<1 k SrSSB-f 4 tz 
JWRflW-. #®?S1 1 «oraB**»BS'- M OcOffl^ 
ffljfc^4ffi9*«, J I S B 0 6 0 1 £Jgtf>4 JWPpaSS 
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$Ra#0. 0 2~1 //mcOffiHTijS^SfiS^^" 

&JR?§1 l^m®&3gKffl^-M O^SSKHii^Sffl 

[003 1] {7*b'jy^57<-) 

1 5±W1 02 ( c ) ic^rTid^. t%9— 
VI 6 Sr^-LT^HSl 7^com^Klt^5rH?Jt^S. 

ttSHJll 5*^XfaTS>ix{f> S*gMhWSft:U Si 
<&gfc*f L^^^&a^TfeSfrfl-liSgfStt*:* LTV* 

[0032] iMzco&ft&comx&mszm 1 5 
zm^xmmtz. %<r>mt\,zz. ^mm-th^tmrn 

ZbizX*). jfML#Sgfcfr£i§8?LI&*-r&. 
MRJIl 5iJ t *if%L<W%&. 02 (d) t^-ridtc, 

wbb^^->«<«satetti«wi 1 5 • ftttfKg 1 1 

[0 0 3 3] ±E<0J:-3tet-C. &JSM1 1Jl»c»«L 

£ixT v vfir mWhWRRL LT931i~& ± TiT* 
V\ Hfffi<»MB*»»»^ftfc*jfiro»T8*. 02 ( e ) 
iCTKt i 3 te, RBLff 1 1 a «*«(zBBn Lfc* >y ^ 
1' 

[0034] x**y^jWrrLfc*jfcTI4, -LIEO* 
</->a^£0^JS?S1 1' ±tc{±. U^hTftiWkU 

fcjsftttwi 1 5 ' tf&s&b Lxms-t&ox. a 

». Ztl*lsitXhm;mizZ*)m;LX. 02 (f) 
tcirrf «fc 3 1 1 a WmzWWl Lfc* v a# 

?>&Jg?gl 1 ' mmtt? <>VJ± 1 4±tc 

g«»f 1 3 *1t LT , ^ <y isj.Vi<7>&mm 11' ^ 
1 0£t#S. 

[0035] jgHJ3£*t7 -f /W* 1 4 . it/imSS*^ 
iClH^!l LJt* y >- -x#<0&Jg?§ 1 1 ' t &>tsL <tt>m 

mztifzmmmi. ^mzi&xknzTizLxmmz 
Kit, i>L<imft?&. t.tzamiLtii'iSKhzm 

XLtzmz, |^&£ftl^^£<OIg£-hI£L7tSS. 
[0036] n^tltz. WR^ti 7 ^ 1 4 . 

g 1 3 . &£x/mn&ti t mzmiii>t:* y >>*v&&m 

7-f/PA14lBL ^fcli/fcitf. ^yy-aiWABi 



1 1 ' {BC. «g7 -f ;UASr«« LT t, J: < . 1 

i ■ mizms Lt:8m7 < )vmzx o . * y ^i#<o& 

S?S1 1' £tfj^&&ga<0$^|g<0i£#. gM^K 

&7 o\six<?>Tmir. 'sm.^^^M.tcmmzx'oiik 

fSL^ui?. ^Smi 1 iCVvX h«S:iSft 

[00 37] rg7^Ull JMfcW 

t3(±. 03 1 jai^T£U»caa«!W4 J: a &^SK&e&JS 

~>-b i o<7>^s^, ®/?coJs$r«®-r**roia, n 
mLx&z. -jmnmz. mm-z^nx-hz. &m7 

<. JiJ^Jg{i5mN/2 5mm«i~5N/2 5mmfii 
T'S>Sit* 4 if^L<. <t^L<ttl0mN/25 
mmipS— 1 0 0mN/2 5mmit*4. TEB*^*C 

iz£ *3«i7 ^ y^^M-rSi&ix^'fc 0 . ±lS^@i 

&msi i ■ ffljtms-r^«^t«i. mm-tmz. * 
[ o o 3 8 ] 03<±, ^mmmwammm ^- h 1 o 

Zmm LT flltt L3tmSKiS^ffl^^^K^ilB&S:^0 
T&S. 03£O±ffly^^fflO-CS)'). Tffll^SfiHTft 
oT. 034"<O^-«* < , 0^t^^PDP^cO7 f -fXr 

[0039] 3gBB»f7 < )VJ± 1 4±fcM»ffja 13$: 

Stfflv— h i oco^s?si i ' o±ffit, &mtsi i ' 

»4>J»C «fSB33, 7^^32. 

m^tttz^mm3 ummztitewmmm (=ttmm) 

li. #«il#:3 0. 10. 40. 5 0. ±3*1^3 0' S: 

[00403 J-fB<0«fi^Mffl>— h 1 0 «02B^«tf 
7^;^1 4^TBt-Ji. -f ;VA4 0 , if 

5xa^5 0. tJit^WBffl (=SBffl) 7>f;WA3 
0' * J W(c««$ttTV->i)„ 

[0041] {T&fatmwL7 4 fls-i*) T&Mtmw.? i jv 
A4 oti. ms^ag^ffl>—M om&t>. f&mMm4 

l. ifi#^©JRii4 2. 7<;i'i4 3 > &£Xf%&mftlM 
4 4 AWlcSii $ tltz i> <7>X'$> ^7^«15 0ti, 

ffl) 7^;PA3 0' {±. #7X*«5 0{ffl*»<b. tt*»J 
B3 3' . 7^VA3 2' . s\— bJS. RSffifiit 
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30- j±„ wmmmy 4/i>J*3 0kmti>c?>£mmLx 
vs. 

[0 0 4 2] m3Z3~\mLXffl%Lfi:mm&£M 

immztLX^&z.ttfi&t.L^tf. <&wizmix. 
-rttfrnmmftzwsLti o . &mcommaihtxft^> 
mmftzmffiixmii-h^ as»*rttT&4. 

[004 3] 

im^m) (HiMl)I* 5 700inin.)|^*U00 
/im02B8 : 5r^ > UX^-U>'T-P7^l'-hffifig ( = PE 
T) 7 (JR#t6 (80 p°n* : A4 3 0 0 ) 

#®£^fc&SL;fci!S#7 0 0mm. J5*#l 0;u 
mffymm ( S3tS0MfflI^?S*®fi$ #Rm a x = 0 . 
6/znu Ra = 0. 2 1junu hfflffll«50ffl 

^^77^A31 0 (±#J) /9**-YA \ o 
(S-ffcSl) /StSxf;t.= 1 2/1/2 1 ^JTSitTi! 

[0 0 44] &t>tlfzffi§l'— b<DPET7 4Jl>J*0M 

mtmosiiztix^zc^miz^ nm>— h turnip 
tix&mzziui-ftg&smfimztt. mm*tf2 8 

fnS; HT-2 5) J55^-^-n-5 

[0045] ri7 4 <7)_hie<om««tw^?sffli 



W<*— S'fcLTIi, tf-y^-; 3 0 0/im, &$§ ; 1 0 
Mtn<7)j( >yi/j.J*-?—>&6 OOmmX800mmWS 

TSi«U J&tt>imZtlzLXfrt>. 10 0-CcOiSST^ 

[0046] UisX h J*?— >^ &ft3Jlfc_hE0BW 

; 4 2 . i&g ; 6 0T3) ZmmLX^v+yTZfT 

taSfcfrSroT. fc^-f/UA/PETrM/PA/g* 

[0047] <sa6fl|2~5. ifcttWl~3 ) ^Sfc L 
Ts r ^l J C^tRma xRl/R a WfficO 

VPET7< /I/A/gJfffJJf y x i^^^S^fli 
2—5 Jtl^WI 1—3 <7>#g 7<<JUJ±tf 

[oo48] (ffFffi) hmm, fc ii^Jt«eyr#^fe 

ax. Ra. $m (Sv^WIS. 5^^^$ (fig, 

/xm) ) , *£3l#n#ia s fcitf* 

r^i j t^-r. =5r*3. x2?i#^rat±. 
mm±.i l zis-bft<7)-?x?$:n&m%ftim^x®m2 
&&mz. n£3\zzmitkLxfrt>. jKywiPat 

Sr&^-Ckig-r&H^-Srf&U 1 0 0#5fc}TtT£>S.Ii: 

*) . ^fe=5r fcf^K^fttt* LT . * L < £<£ 

Utefc«)*5p^tt (NG) tU. £U6Ml~-5ti-f< 

0. Jt^J3{i^5l^^ra* t *<*^oTL^o/S. 
[0049] 
[^1] 



v mm 




(Mm) 


etffl 












R m a x 
(Mm) 


R a 

(Mm) 


R a 

(Mm) 




0. 6 


0.21 


0.2 1 




30& 


OK 




0. 6 


0.0 2 


0.0 2 




9 0& 


OK 


«M3 


2 


0.20 


0.2 0 


2 0 


2 5f*> 


OK 




3 


0 . 3 0 


0. 30 


3 0 


2 3B> 


OK 




1 3.8 


0.31 


0.3 1 


4 5 


2 33> 


OK 




6 


0.43 


0. 43 


1 0 0 


2 O*0> 


N G 


lt«c«2 


A 


0.32 


0.3 2 


5 0 


2 3& 


NG 


it««3 


0. 6 


0.0 1 


0.0 1 


&L 


1 1 09 


OK 



[0050] 

[f&ejto&m] *mi(ymm%ommi'-hiz£titf. 
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h. 



[03] «aE&3SKffi>'^*;Kr)012:*-raT*J>S . 

10 mSKSigKffl^-b 

1 1 &mm (ii' ; ^ «y ^o.«<o^a?s) 
1 2 

13 

14 mm&yjfrj* 

30 mmmmyo^ oc :Ssffl7-f;uA) 

4 0 iS^h®JR7 

50 tf^xmns. 



[0i] 
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[02] 



[03] 



(b) 



(c) 



(d) 



00 



ii 20*aaaKffl/<^^ 

14 ^ 
15 



31 
32 
33 



-15' 40 1 ' 42 
11 \ h mwmmm^m^^ *g 



1.0 



B a a b a Qi 



{ 

11a / 
— 15' 50 \ 
-1 1 ' V 




44 



^13 31' 
14 



<72>?HB# fit* **6 

m^fBfftBKTp^jDKHi-Te 1 # 1 *i 

(72)»9» ^ 3TB] 

«Sc«i5fr«lETU#iniSfirr-Ta 1 * 1 % 

m^iB^SKumanKtirr-Te i# 1 
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